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[57) ABSTRACT

A throttle cable linkage for a throttle valve comprises a
throttle cam having a shaft opening enabling placement
of the throttle cam on a throttle shaft of the throttle
valve. The throttle cam includes a cable socket having
a socket axis, an open socket inlet and a socket base. The
throttle cam has a pilot trough and a ramp trough. The
ramp trough has an interior ramp slot which extends
along the length of the ramp trough and into the socket
base. A throttle cable assembly includes a throttle cable
and a cable knob. The throttle cable is sufficiently stiff
so that control of a portion of it away from the cable
knob can enable piloting of the cable knob through the
pilot and ramp troughs causing the cable knob to fall
toward the socket axis with the throttle cable falling
through the ramp slot into the cable socket so that the
cable knob is adjacent to the socket inlet. The stiffness

~ of the throttle cable further enables application of a

reverse force to the throttle cable to pull the cable knob
into the cable socket.

2 Claims, 3 Drawing Sheets
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1
THROTTLE CABLE LINKAGE

TECHNICAL FIELD

This invention relates to a throttie cable linkage for a
throttle valve, and more particularly to a throttle cable
linkage which facilitates connection of a throttie cable
assembly to a throttle cam which is mounted on the
throttle shaft.

BACKGROUND

A throttle valve can include have a throttle cam
mounted on a throttle shaft and a throttle cable which is
coupled at one end to an accelerator pedal. The other
end of the throttle cable is attached to the throttle cam
so that displacement of the accelerator pedal causes
rotation of the throttle cam and throttle shaft thereby
varying the flow area around the throttle valve. Attach-

ment of the throttle cable to the throttle cam can be
difficult.

SUMMARY OF THE INVENTION

The present invention provides a throttle cable link-
age for a throttle valve comprising a throttle cam hav-
ing a shaft opening enabling placement of the throttle
cam on a throttle shaft of the throttle valve. The throt-
tle cam includes a cable socket having a socket axis, an
open socket inlet and a socket base. The throttle cam
has a pilot trough and a ramp trough. The ramp trough
has an interior ramp slot which extends along the length
of the ramp trough and into the socket base. A throttle
cable assembly includes a throttle cable and a cable
knob. The throttle cable is sufficiently stiff so that con-
trol of a portion of it away from the cable knob can
enable piloting of the cable knob through the pilot and

ramp troughs causing the cable knob to fall toward the

socket axis with the throttle cable falling through the
ramp slot into the cable socket so that the cable knob i1s
adjacent to the socket inlet. The stiffness of the throttle
cable further enables application of a reverse force to
the throttle cable to pull the cable knob into the cable
socket. Assembly of the throttle cable assembly to the
throttle cam 1is thereby facilitated.

BRIEF DRAWING DESCRIPTION

~ In the drawings:

"FIG. 1 is a perspective view of the throttle cable
linkage of the present invention mounted on a throttle
valve of an, engine;

FIG. 2 is an enlarged side view of the throttle cable

linkage generally in the plane indicated by line 2—2 of

FIG. 1 showing the throttle cable linkage with parts
being broken away to show the engagement between
the throttle cable assembly and the pilot trough and
cable socket, and to show the wall of the cable socket;

FIG. 3 is a plan view of the throttle cable linkage
generally in the plane indicated by line 3—3 of FI1G. 2
showing the throttle cable assembly with parts being
broken away to show the interior cross section of the
throttle cam and the metallic insert;

FIG. 4 is an upward view of the throttle cable linkage
generally in the plane indicated by line 4—4 of FIG. 2
showing the cable socket and ramp slot;

FIG. 5 is an upward sectional view of the throttle
cable linkage generally in the plane indicated by line
55 of FIG. 2 showing the cable socket, ramp slot and
ramp trough;
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FIG. 6 is a forward sectional view of the throttle
cable linkage generally in the plane indicated by line
6—6 of FIG. 2 showing the cable socket and ramp slot;
and

FIGS. 7A-TE are an assembly view of the throttle

- cable linkage showing the steps required to assemble the
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throttle cable assembly to the throttle cam with parts
being broken away to show the engagement between
the throttle cable assembly and throttle cam during
various stages of the assembly.

Corresponding reference characters indicate corre-

' sponding parts throughout the several views of the
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drawings.

DETAILED DESCRIPTION
Referring to the drawings, and in particular, FIG. 1,

numeral 10 generally refers to a throttle cable linkage

for a throttle valve 12 of an engine 15. The throttle
valve 12 includes a throttle shaft 17 which is rotatably
mounted in a throttle body 20 and a throttle blade
which is fixed to the throttle shaft. Rotation of the
throttle shaft 17 varies the flow area through the throt-
tle body 20 which can facilitate control of the operation
of the engine 13.

The throttle cable linkage 10 comprises a throttle
cable assembly 25 and a throttle cam 27. The throttle
cam 27 has a shaft opening 30 enabling insertion of the
throttle shaft 17 through the shaft opening 30 with the
throttle cam 27 tightly fitted to the throttle shaft. Rota-
tion of the throttle cam 27 about the shaft opening 30
thereby produces concomitant rotation of the throttle
shaft 17. -

The throttle cable assembly 25 includes a metallic
throttle cable 32 which is connected to the throttle cam
27. The throttle cable 32 is typically coupled to the
accelerator pedal so that angular displacement of the
accelerator pedal causes displacement of the throttle
cable along its axis. This causes rotation of the throttle
cam 27 about the shaft opening 30 which causes the
throttie shaft 17 to rotate thereby varying the flow area
through the throttle body 20.

The throttle cam 27 has an eccentric lobe shape and
is formed of a rigid plastic material having a metallic
insert 33. The metallic insert 33 has a rectangular pas-
sage through it which defines the shaft opening 30. The
shaft opening 30 has a rectangular cross section which
interlocks with the end of the throttle shaft 17 to enable
the concomitant rotation of the throttle shaft 17 and the
throttle cam 27.

The throttle cam 27 has a cable socket 35 which has
a socket axis 37. The cable socket 35 also has an open
socket inlet 40 and a socket base 42. A portion of the
walls of the cable socket 35 comprise retainer arms 43
which extend in a direction away from the socket base
42 toward the socket inlet 40. Each of the retainer arms
43 has an elliptical arm opening 44. The end of each

- retainer arm 43 is resilient and adjoins a portion of the

65

cable socket 35 which constitutes a socket retainer 485.
The minimum cross section of the socket retainer 45 in
a plane which is perpendicular to the socket axis 37
constitutes a retainer cross section.

 The socket axis 37 is spaced from the axis of the throt-
tle shaft 17 in a radial direction with respect to the axis
of the shaft opening 30. The socket axis 37 is perpendic-
ular to a radial plane through the axis of the shaft open-
ing 30. The cable socket 35 has a socket inlet plane 47
which contains the socket inlet 40 and 1s perpendicular
to the socket axis 37.
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The throttle cam 27 has a pilot trough 50 and a ramp
trough 52 which are formed in the peripheral edge of
the throttle cam 27. The throttle cam 27 has support ribs
which extend radially from the area adjacent to the
shaft opening 30. The pilot trough 50 is oriented with
respect to the ramp trough 52 and cable socket 35 so
that the ramp trough 52 and cable socket 35 branch
from the pilot trough 50. The ramp trough 52 is spaced
above the cable socket 35 in a radial direction away
from the shaft opening 30. The orientation between the
pilot trough 50, ramp trough 52 and cable socket 35 also
results in the socket base 42 adjoining the pilot trough
50 and the axis of the portion of the pilot trough 50
which adjoins the socket base 42 being coaxial with the
socket axis 37.

The ramp trough 52 has a ramp exit 55 which is con-
stituted by the end of the ramp trough opposite from the
pilot trough 50. The ramp exit 55 lies in the socket inlet
plane 47. The ramp trough 52 has an interior ramp slot
57 which extends along the length of the ramp trough
52 enabling passage between the ramp trough and the
cable socket 35. The ramp slot 57 extends into the
socket base 42 enabling passage between the pilot
trough S0 and the cable socket 35.

The throttle cable 32 has a thickness which is less
than the width of the ramp slot 57. The throttle cable 32
also has a knob end 65.

The throttle cable assembly 25 also includes a cable
knob 60 which is securely attached to the knob end 65.
The cable knob 60 has a semispherical shape with the
apex of the spherical portion being attached to the knob
end 65. The non-semispherical portion of the cable knob
60 has a blunted cylindrical shape which is formed by
the inlet of the cavity of the mold in which the cable
knob 60 is formed.

The largest section of the cable knob 60 in a plane
which is perpendicular to the axis of the knob end 65
constitutes a perpendicular knob. cross-section. The
perpendicular knob cross-section is, smaller than the
cross-section of the socket inlet 40. The perpendicular
knob cross-section is larger than the socket base 42 and
retainer cross section. The cable knob 60 has a perpen-
dicular dimension with respect to the axis of the knob

end 65 which is larger than the width of the ramp slot
§7.

Assembly

The throttle cable assembly 25 is connected to the
throttle cam 27 by first rotating the throttle cam from its
nonactuated position 27A, shown in phantom in FIG.
7A, to a position wherein the socket axis 37 is nearly
horizontal. This can be accomplished by pushing the
throttle blade to a nearly horizontal position.

The throttle cable 32 is sufficiently stiff so that con-
trol of a portion of it away from the cable knob 60 can
enable piloting of the cable knob into the pilot trough 50
and application of a ramp force indicated by numeral 67
to the cable knob 60, as shown in FIGS. 7A and 7B. The
ramp force 67 is directed in part toward the interior of
the pilot trough 50 and in part in a direction which is
parallel to the socket axis 37. The ramp force 67 causes
the cable knob 60 to pass through the pilot trough 50
toward the ramp trough 52. The ramp force 67 further
causes the cable knob 60 to pass into and through the
ramp trough 52. The ramp force 67 then causes the
cable knob 60 to pass by the ramp exit 55 and fall
through the socket inlet plane 47 toward the socket axis
37, as shown in FIGS. 7C and 7D. The throttle cable 32
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falls through the ramp slot 57 into the cable socket 35 so

“that the cable knob 60 is adjacent to the socket inlet 40,

as shown in FIG. 7D.

The throttle cable 32 further enables a reverse force
indicated by numeral 70 to be applied to the throttle
cable 32 in a parallel direction with respect to the socket
axis 37, as shown in FIG. 7TE. Application of the reverse
force 70 to the throttle cable 32 results in the cable knob
60 being pulled through the socket inlet 40 into the
cable socket 35.

Continued application of the reverse force 70 to the

- throttle cable 32 results in the cable knob 60 being
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pulled through the socket retainer 45 resulting in the
ends of the retainer arms 43 spreading apart. The cable
knob 60 is thereby able to enter a portion of the cable

socket 35 between the socket base 42 and socket re-

tainer 45 resuliting in the cable knob 60 being captured
therein. When in this portion of the cable socket 35, the
cable knob 60 extends into the arm openings 44 allow-
ing the ends of the retainer arms 43 to move inward
toward the socket axis 37 to return to their positions
prior to the passage of the cable knob 60 through the
socket retainer 45. The ends of the retainer arms 43
thereby- obstruct passage of the cable knob 60 through
the cable socket 35 toward the socket inlet 40.

Continued application of the reverse force 70 causes
the cable knob 60 to lodge against the socket base 42
and rotate the throttle cam 27 about the shaft opening
30. The end of the throttle cable 62 opposite the knob
end 65 is coupled to the accelerator pedal so that dis-
placement of the pedal causes displacement of the throt-
tle cable 32 along its axis. This causes rotation of the
throttle shaft 17 thereby causing variations in the flow
area through the throttle body 20 to control the opera-
tion of the engine 15.

The throttle cable assembly 25 can be detached from
the throttle cam 27 by disconnecting the throttle cable
32 from the accelerator pedal and positioning the throt-
tle cable 62 so that the knob end 65 extends out of the
socket inlet 40 and the axis of the knob end coincides
with the socket axis 37. A force is then applied to the
throttle cabie 32 to pull the cable knob 60 past the
socket retainer 45 and out of the cable socket 35
through the socket inlet 40. The ends of the retainer
arms 43 are sufficiently resilient to enable them to pull
apart and allow the cable knob 60 to pass through the
socket retainer 45 to exit the cable socket 35.

While the invention has been described by reference
to certain preferred embodiments, it should be under-
stood that numerous changes could be made within the
spirit and scope of the inventive concepts described.
Accordingly, it is intended that the invention not be
himited to the disclosed embodiments, but that it have
the full scope permitted by the language of the follow-
ing claims.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as
follows:

1. A throttle cable linkage for a throttle valve com-
prising: |

a throttle cam having a shaft opening enabling place-

ment of said throttle cam on a throttle shaft of the

throttle ‘valve so that the throttle shaft extends

through said shaft opening and rotation of said

throttle cam about said shaft opening produces
~ concomitant rotation of the throttle shaft,

said throttle cam including a cable socket having a

socket axis, said cable socket further having an
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open socket inlet and a socket base, a portion of 2. A throttle cable linkage for a throttle valve com-
said cable socket between said socket inlet and base  prising:

having resilient walls and constituting a socket a throttle cam having a shaft opening enabling place-

‘retainer, the minimum cross section of said socket

said cable knob entering the portion of said cable
socket between said socket base and socket retainer
so that said cable knob is captured therein.

ment of said throttle cam on a throttie shaft of the

retainer in a plane which is perpendicular to said 5 throttle valve so that the throttle shaft extends
socket axis constituting a retainer cross section, through said shaft opening and rotation of said
said socket axis being spaced from the axis of the throttle cam about said shaft opening produces
throttle shaft in a radial direction with respect to concomitant rotation of the throttle shaft,
the axis of said shaft opening, said socket axis being said throttle cam including a cable socket having a
perpendicular to a radial plane through the axis of 10 socket axis, said cable socket further having an
said shaft opening, said cable socket having a open socket inlet and a socket base, a portion of
socket inlet plane which contains said socket inlet said cable socket between said socket inlet and base
~and is perpendicular to said socket axis, having resilient walls and constituting a socket
said throttle cam having a pilot trough and a ramp retainer, the minimum cross section of said socket
trough, said pilot trough being oriented with re- 15 retainer in a plane which is perpendicular to said
spect to said ramp trough and cable socket so that socket axis constituting a retainer cross section,
said ramp trough and cable socket branch from said said socket axis being spaced from the axis of the
pilot trough with said socket base adjoining said throttle shaft in a radial direction with respect to
pilot trough, the axis of the portion of said pilot the axis of said shaft opening, said socket axis being
trough which adjoins said socket base being coaxial 20 perpendicular to a radial plane through the axis of
with said socket axis, the end of said ramp trough said shaft opening, said cable socket having a
opposite from said pilot trough constituting a ramp socket inlet plane which contains said socket inlet
exit, said ramp exit lying in said socket inlet plane, and is perpendicular to said socket axis, |
said ramp trough having an interior ramp slot said throttle cam having a pilot trough and a ramp
which extends along the length of said ramp trough 25 trough, said pilot trough being oriented with re-
enabling passage between said ramp trough and spect to said ramp trough and cable socket so that
cable socket, said ramp slot extending into said said ramp trough and cable socket branch from said
socket base enabling passage between said pilot pilot trough with said socket base adjoining said
trough and cable socket; and pilot trough, the axis of the portion of said pilot
a throttle cable assembly including a throttle cable 30 trough which adjoins said socket base being coaxial
‘having a knob end and a thickness which is smaller with said socket axis, the end of said ramp trough
than the width of said ramp slot, said throttle cable opposite from said pilot trough constituting a ramp
assembly having a cable knob attached to said knob exit, said ramp exit lying in said socket inlet plane,
end, the largest cross section of said cable knob in said ramp trough having an interior ramp slot
a plane perpendicular to the axis of said knob end 35 which extends along the length of said ramp trough
constituting a perpendicular knob cross section, enabling passage between said ramp trough and
'said perpendicular knob cross section being smaller cable socket, said ramp slot extending into said
than the cross section of said socket inlet, said per- socket base enabling passage between said pilot
pendicular knob cross section being larger than the trough and cable socket; and
said socket base and retainer cross section, said 40  a throttle cable assembly including a throttle cable
cable knob having a perpendicular dimension with having a knob end and a thickness which is smaller
respect to the axis of said knob end which 1s larger than the width of said ramp slot, said throttle cable,
than the width of said ramp slot, assembly having a cable knob attached to said knob
said throttle cable being sufficiently stiff so that con- end, the largest cross section of said cable knob in
trol of a portion of it away from said cable knob 45 a plane perpendicular to the axis of said knob end
can enable constituting a perpendicular knob cross section,
piloting of said cable knob into said pilot trough and said perpendicular knob cross section being smaller
‘application of a ramp force to said cable knob, the than the cross section of said socket inlet, said per-
ramp force being directed in part toward the inte- pendicular knob cross section being larger than
rior of said pilot trough and in part along said 50 said socket base and retainer cross section, said
“socket axis causing said cable knob to pass through throttle cable being sufficiently stiff so that control
said pilot trough toward said ramp trough, the of a portion of it away from said cable knob can
ramp force further causing said cable knob to pass enable
into and through said ramp trough, the ramp force piloting of said cable knob into said pilot trough and
causing said cable knob to pass by said ramp exit 55 application of a ramp force to said cable knob, the
and fall through said socket inlet plane toward said ramp force being directed in part toward the inte-
socket axis with said throttle cable falling through rior of said pilot rough and in part along said socket
said ramp slot into said cable socket so that said axis causing said cable knob to pas through said
cable knob is adjacent to said socket inlet, and pilot trough toward said ramp trough, the ramp
application of a reverse force to said throttle cable in 60 force further causing said cable knob to pass into
a parallel direction with respect to said socket axis and through said ramp trough, the ramp force caus-
to pull said cable knob through said socket inlet ing said cable knob to pass by said ramp exit and
into said cable socket, the reverse force further fall through said socket inlet plane toward said
pulling said cable knob through said socket retainer socket axis with said throttle cable falling through
resulting in said resilient walls Spreadmg apart and 65 said ramp slot into said cable socket so that said

cable knob is adjacent to said socket inlet, and

application of a reverse force to said throttle cable in

a parallel direction with respect to said socket axis
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to pull said cable knob through said socket inlet said cable knob entering the portion of said cable
into said cable socket, the reverse force further socket between said socket base and socket retainer
pulling said cable knob through said socket retainer so that said cable knob is captured therein.
resulting in said resilient walls spreading apart and ¥ E o x X
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